In vitro susceptibilities of 46 Leptospira isolates from rats were tested to 14 antimicrobial 20 agents. All of the strains were found sensitive to ampicillin, cefotaxime, ciprofloxacin, 21 norfloxacin, doxycycline, erythromycin, and streptomycin. On the contrary, the tested 22
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Pathogenic Leptospira species, spirochetes of the genus Leptospira are the causative 27 agents of leptospirosis, a zoonotic disease with a worldwide distribution. These bacteria 28 are carried by a variety of animal species in their kidney tubules and contaminate the 29 environment by being shed in urine (2). Contact with this contaminated environment is 30 one of the important pathways of disease transmission. Although this disease is 31 associated with a remarkable mortality and morbidity in both animals and humans, 32 diagnosis is often difficult due to non specific clinical presentation and limitations in 33 laboratory tests. Following these difficulties, clinically suspected cases are usually 34 treated by empirical chemotherapy, for which information about the susceptibilities of 35 Leptospira isolates against various antimicrobial agents is required. Several studies have 36 been reported previously regarding the susceptibilities of Leptospira to a large number of 37 antimicrobial agents (6, 8, 13, 14, 15, 18, 19) . However, most of these reports used 38 laboratory-passaged strains. Studies, revealing the sensitivity of clinical and 39 environmental isolates are few (18, 19) and limited by using a small number of strains. 40
In comparison with effective antimicrobials, published data reporting ineffective 41 agents to Leptospira are rare. For improving the isolation of leptospires from 42 contaminated samples, information regarding the ineffective antimicrobials is helpful in 43 the selection of agents to prevent the usual contamination in Leptospira culture. 44
In the present study, we determined the susceptibilities of 46 Leptospira strains to 14 45 antimicrobials including both effective and ineffective agents. Table 1 and in Table 2 respectively. MICs 88 that inhibited the growth of 90% (MIC 90 ) and 50% (MIC 50 ) of the strains are included in 89 the tables. From our results, all of the strains were found sensitive to ampicillin, 90 ciprofloxacin, doxycycline, erythromycin, and streptomycin, which correlate with the 91 previous studies (6, 8, 13, 14, 15, 18, 19) . Norfloxacin, which has not been tested before 92 for antileptospiral activity, was also found effective to these strains (Table 1) showed sensitivity, for few strains the MICs were higher than the previous reports. This 97 lower ineffectiveness of cefotaxime to some strains required further investigation to 98 survey the development of resistance of Leptospira strains against this potent 99 antileptospiral agent. Regardless of this finding, all of these antimicrobials were found 100 potential as a chemo therapeutic agent for leptospirosis due to their high efficacies, lower 101 costs and eligibility for empirical therapy. 102
In contrast to the abovementioned findings, the tested Leptospira strains were found 103 highly resistant to amphotericin B, 5-fluorouracil, fosfomycin, sulfamethoxazole, and 104 trimethoprim (Table 2 ). Compared to these five ineffective agents, resistances to 105 neomycin and vancomycin were highly variable. The high degree of ineffectiveness of 106 amphotericin B, 5-fluorouracil, fosfomycin, sulfamethoxazole and trimethoprim to 107
Leptospira isolates, together with their broad spectrum of antimicrobial activity strongly 108 support the implication of these agents to inhibit the growth of the contaminants in 109 Leptospira selective media. Regarding this aspect, the indications and appropriate 110
concentrations of neomycin and vancomycin should be considered cautiously due to their 111 wide range of strain sensitivities. 112
In this study, we reported the effective and ineffective antimicrobials to a large 113 number of isolates collected from rats, a key reservoir animal of Leptospira species. Our 114 findings, which explored the sensitivity and resistance, the two opposite phenomena in 115 the drug-pathogen interaction, will be helpful in filling the knowledge gaps in the arena 116 of treatment, and isolation difficulties of Leptospira. 
